Properties of depolarization-induced suppression of inhibitory transmission in cultured rat hippocampal neurons.
Properties of depolarization-induced suppression of inhibitory transmission ("DSI") in cultured rat hippocampal neurons were examined, by recording inhibitory postsynaptic currents (IPSCs) evoked by single presynaptic neurons. In about 40% of the inhibitory synapses, transient suppression of IPSCs was induced by applying a depolarizing pulse (to 0 mV, > 2 s) to the postsynaptic neuron, which was identified to be gamma-aminobutyric acid dependent (GABAergic) in some pairs, and to be glutamatergic in some other pairs. This depolarization-induced suppression of IPSCs, "DSI", was Ca2+ dependent, and was associated with an increase in the paired-pulse ratio. Phorbol esters had an occluding effect on DSI when applied to the bath solution, but not to the pipette solution used for the postsynaptic neuron. Application of the opioid receptor antagonist naloxone had no effect on DSI. The present study demonstrates that a pair of cultured hippocampal neurons can exhibit DSI similar to that previously reported to occur in hippocampal slices; this suggests that a dissociated cell culture system can provide a useful model system for the study of DSI. Furthermore, it was found that inhibitory neurons, in addition to excitatory ones, can induce DSI, and that a process sensitive to phorbol esters, but not activation of opioid receptors, is involved in DSI.